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lli,H.s!H:;H 



1 

IBi^l¥^d^^.e< <h t> 2p{cii>^ijLr«*<^»S0iJ^^i'^ 

titi 1 ;*:-f o(^Ba;^{ciaj^ft#^#^^-r s ^ <^ ^4^^<^ 
^lij L W ^ (7) ij^ij ^ 5 1/ gB j^S^ ^ # -r S -^fe 7t 

fc-SiM^^iJgEi^Pd^ib^ 1 *-ro(7>gBj^^JiIS{c31iR-r^ 
u ^ ^ - [U^ ^{H r ^ ^ -r 6 -^^Tt 

[0 0 0 1 ] 
[0 0 0 2] 

^^ru^tL.X.m^\^. 1 9 9 4^^tT(^?3^ h-i!^ 
;^ T'^ynv'" U-^— X (P HOTON I C S T 
ECHNOLOGY LETTERS) c75^6^, 91 
3-<-v>J: I? 9 1 7><— v>^c^^^i^fc-^k7t;®^7fe^' 
"ifZ u^^&^^-So nil 11^, :lco-^k7cSD^*^'--i^' 



(2) 4#I8^9 - 13 19 19 

r u-rt^tcgB^ij^ttfc^ai^^sMcos^^t^aSf^^u- 

-t^-'l 0 2$:^-r5o ffi^3fe*3S<zt^t— i^'l 0 2 1^. 

1 0 3 a ^^-rsr y — 1 0 3 ^Sr^L. PPIO 

3 a ^^^-r^r y — Km=tll O 3 l^iffeiitl^l O 6Ji{Cl#> 

oTi^^tc^f^-^v Ki 0 ^^mx^f^nuui oA\z.^m 

^i^r^/^:5, V- Kmi^l^^i^^^z^SS l 0 l ±(^^5 
^iJiS;^ 10 7 tc@^^$ tl^UgBi^ 10 7 I^^IJ^-^ 2/ F 1 0 8 

tc^^gg^ixrt/'^'So r u-Y^^tcga^ij^ixyt-^Tc®^* 

10 ifi:*L@ 1 0 9tcj:o'r#fe;^:»ii^ixri/^^o 

[0 0 0 3 ] ei±co«fiJttc:joi^r. tfgB^l 0 4 ^JiS# 

;6^i 0 7{ciij^v'-^{^ft;c/cmff^^;&D-r^^. M« 

[0004] |1!12[^, nXm (32X120 = 384 

0) (D~^7t^^%u-^\ 0 z^mi^fz.-^ V y ^ 
gai^co-^5^:7t;ffi^3t^-i^'T u-Y ^^b. 3 2;^O^TgB 
i^i04^i20 :^(r:>mum 10 7 oj^^lc 3 8 4 o {@ 
(O-^jS^CTuS^*!^ — if 1 0 2:6^gag^ixri/^So 

20 [0 0 0 5 ] 01 ^\^:L<Dzi^7t,m^^i^—^ru4^ 
-5\^^xm^f—'^ 1 6 y r /u\z.m^\^?^^-t ^ i 2 

{0(7)^1 (7>v':7 h 1 1 ^ , ^:j/^ft^l7{C 

S^i/^rm 1 cov->^ h — 1 1 ;^i^^M*7^--;^^ 

u-zKcl^B^tcAJ^-t*^ 1 2m<7:>y yf-^^l 2 t. 
mS^V s s (C^^^tt, "7 ix^iUSS 1 2{c^ ^^^ixfc 

m^f—^ (cj^; cr^i^;-r 6 i o :^(onum. 107 tcfg 

mft-§-^tti;'^-r^ 1 2^0 K^^/<-l 3 ^ , 

1 otcS-^l^r^i^(t-^l s^iyy v-r^%2(Di^y v 
30 uiy^^— X Ah. MWsV c c %2<D^^y 
V Ui>:^^ 1 4{c:iBij'-5fei^ft-§-l %(Di/y h^-gtcS 
':5v^r i^(7:)^fgBj^i 0 4^aitR-r^-fe u^^-i 5 

ffgBj^ 1 0 4 ^^UIBi^l 0 7 (7>5^^{cgBg^n, S 
*lR^ Ix — if LDlCiloT^^^iXTl^e 3 8 4 0^(7) 
~i^C7cffi^3fe^"-if 1 0 2^^-r6o 
[0 0 0 6 ] 01 4I^C(7)Z:^7Cffi^*l/-ifTl/-<^ 

\z.x.^x\ 2^<n% 1 (Di^y V i^i^y^^— 1 1 (ci 0 

40 1 2 0 t V h cT^iU^v^'"^ 1 6 1 2 0 ;^O^IJgB^ 1 0 

7 {cfij 19 ibn-So ^ ?/^(t^i 7 (cj:orii! 

i^y'—i^ 1 et^y y'f'^B]^! 2{cy y^^n^c yy^ 

ft-^i 7 ^ v^r^^i^m^i 8;&^tti^j^nr 

8 2 (7>v^y^ h Uv^;^^— 1 4 (D^ 1 t'y ^(7)tt:®fC 
1^6^^. -fe- U-:^ 1 5 j = 1 O^rgB^ 1 0 4 

i^m-^^mtti^xmi^'r^o z<Dtt. \^y^^<-i3 

^tl 2m(r>y y^m^ 1 2\Zy y^^i^X^f^^Miik'f— 
^ 1 6 tCft; i:Ti=lJ:l9i=12 0 ^T*(7)^IJgB^l 0 

50 7 {zmmm-^-^mti't^. z<Dm^. j-K^frgB^i 



3 

(j-fc^^fe7cffi^*i^— if 1 0 2i^«^u, roj (DmW3 

CCOP#PII^ 2 0 n s X*h^o 

[0 0 0 71 ^ktc. 8 nm2(Diyy h 

COv-y h ix^x;;^/??— 1 It^l^SscCOl 2 0 h COHJ^t^— 
^ 1 6:&^A;bb, 5 y^\Bl^l 2\zy y^^tl^o 
r. ir U^^ — 1 51^ j = 20tTiailll 0 4 

— 1 0 2 1 6{CI^:CT^3fe^'i^:^. 

J:5{cLr. j = 1 J: I? j = 3 2 ^r-(Z)^Tid^l 0 4:d^ 

[0 0 0 8 ] Jt^jiogjf^rM^, 1 2 om(o-}iK.7tm^% 

U — 1F1 0 2;d^2 0 n s O^PItT^^P^i^-fJ-eJiSt^iggl^ ix 

T=3840i@X20ns/l 20ffl 
= 6 4 0 n s 

[0009]|gI15l^lll2 \Z.7^ \^tz.~^jzm^% l/" 

tcS-:5iNTm2co^i^ft-^2 0^v':7 h-r^m3(?:>v'^ 

^3(Dv-:7 1 9(7:>m;^<b^ ix^lHlSSi 2<d 

tfci;^<7?f^S^^tfor K^-Y/^— 1 3{cfcii;?:?-r^ AND 

[0010] 016 1^1^112 (D^^Ttmwit v—^r U 

-To ^-f. j = 1 (7>ff SBi^ 104 200ns COP^PItC 

t:>fcoriiij(^^n6o . 1=1-12 

oo^iJSB*! 1 0 7;d^ ^i2lft-§-2 Q<D'^Z(r>^^y V Uv> 
9 p^cov':7 hftlgl^S^v^r 1 oi¥{c, ip-^. 

i=l, 11. Ill, i=2, 12, 

•••112, , i = 10, 20, 

• 1 2 0(7) 1 2m(OZL^im^%V — 'f \ 0 20S^tC^ 
i'J^ix. ^S¥;d^2 0 n s OS^PltCt^^/coTiESij^iX^o 

m^. \ ^2<n'^^^w^\Q At'^m^^kx.. Wi'c^o\^m 

Sa«li 0 7;6^»iiJI2iii^^i'^o :i<7)<i: 5{^br, j=3 

2-^x<D'^w^\o ^tfia^io4 
<7>5iiR{c:ioi^T, ^ijiai^i 0 7 £05>f'Ji2iiI^-S<5^,^r- 

^S^7C®^3feu— tFl 0 2 (7>^fiJ|gtlj>6^^TtPix^o r-ix{^ 

[0011] gJlJboStif^'CI^. ^triBiSI 104 tc:^oV^ 
T, 1 2i@(;:)-?k7c©^*i^— if' 1 0 2 
s 1 o^tc^Sii^nrigi&^ti-5(7>r% ^(7>^ 
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T=-3840fiX20ns/12ffl 
= 6 . 4 s 

[0012] (ill 71^111 2tC;^Lfc^^k7rffi^^l^-- 

^t^. >>n 1 o^cS-^^/^r^2<7:)^i^^B-§'2 0^^/ 
:7 ht* -511 3 (T^v-:;^ hVv^>^^— 1 9 ^ , ^i'JSKgi(7:>^'^ 

3tviffi;^-r5 ANDI1][^2 1 ^^-r^^jS^^U. :i<D 

mmzix-^x. } =i--3 2<D^mimi 0 4<Dmm^ 

*5l^r . i = 1 ~ 1 2 0 (Dm^l^ 1 0 7 1 2 0 (Cl^iiJ 

^ixrn^s^Tcffi^pfet-— if 1 0 2 ^ ifi-f ofgSi-r^« 

[0Ol3]lEll8(^liIl2 COn^kTCffi^Tfe I— if r u 
-To ^-f , i = 1 (7:>tf Sas^ 104 2400ns (7)P#PI 

(ct3fcor3ltR^ti-5o :icop^PS{cj3i/^r. i = i~i 
2 oo^ijgBi^i 0 7d<. teil^ft^2 ocolgs (7:>v-:7 h u 
1 9p^cov-:7 hteStv:S-5i^T 1 2 o.^. gp 

-^j, i^l. i=2, i 1 2 0 

^k7uffi^3fet^"if 1 0 2{C^#J^n, '^n-€iX2 0ns 

<7:>^PI(c:bytor|glli^tL-5o j=2cotfia^i 
0 4:a^3liR^ix. I^CJ; ^t^^iJiSi^l 0 7:d^igSj^ix 
-6c C CO J: p (CUT. j = 3 2 ^T-tTD^fTia^ 1 0 4;6^Jil 
tc51iR$tt, ^trfS;^ 1 0 4(7)31$RtC:^l^T, ^IJIB^ 1 
0 7 (7?5>#Ji2ilJi-£-^i'^rr^^7t;3D^3fel-'"if 1 0 2(7) 

T=-3840{@X20ns/l{® 
= 76. 8 s 

[0015] 

2^)!:7c;®^*i/— ifTL-^CiJ:^^, m\Z<om 

40 'm'mmz,x.-^xmm't^t^\z.\t. m-^^t\^f^mim\z. 

n\^X^X<D2^7tm^%^ — if;d^!^P#{cig®j^tb^C 
Hi 7cr)fgtbS^S{cJ;oT5>f'JII2tii-t-^^. P#^S'Jr-iE 

iij^n-s 2^7tm^%i-—'^<^mmt^wp^x \yu— 
x^^^ti^'^ti]^. ^':;^mx'mwi^f\^^2^7tmw:)t\y 

50 mm\L\z.t'h-^^^xntimm<om'p'isx.xj^^m<^um\^ 



(4) 

S 

[0 0 16] ti^oT, ^^m(D^^\ti y\^ — M.<n^^^ 

[0 0 17] ^^m<Di^<Dnm\tm^mm±x*m^^ti 

[0018] 

ISmi:fc<ttJ«S2C0fI-^ia^pCDS!/;^{Cte:eb, Ty- 
h^:^XXf:^ y- K;a^StrfBmi*5j:U^m2(7){f i^-ga^s^o 
^ ft -^ia f c ^ n ^ ix - ^fe Tc ffi ^ 3fe 5^ 

[0 0 19] ±i5(/)g^^iim-r^/c<^. m 

2<Dmmh\^X. -^kTcS^Tfe^^^r U'-Y(7>^lj^6lMi 

1/ ff saigs s¥ ^ b . tufsis^ CO ^ ^ fria 

;b^l^JIa1t*(7)^f■J^!J^^t^^^^Tia;^P^^«^^i^rl^6 
tfjtstt»(^^iiJ^iJ^^i^l^tTiai^i¥{^^^t:-t-^« 

[0 0 2 0] ±iaogfi^$:^m-r^fc*^>. % 

3to4#^^br, ^lJ^^^/M^^TSaj^P^^?:^ < t> 2S$ 

if^w^m^r i^-Y ^ , tfItsft^(D^*j^|J^s^.M^^Tga 
;^s${c^^t:>L, tf^I^«^(;>»f'J^tJ^^l^l^^Tsa^p^^ 

^ s ^ li^ijiai^s? A> ib «^ 1 o coiai^^iis icaijR-r 6 

[0 0 2 1 ] 

[^B^(Diii?E(75?i0^] mi (a) \tif^mPi<o%\<n>%m 
<Dji0^tc:ja{ts-7 h y 5/ ^;:^sai^co-^k7cffi^^9g^^' 
— ifr ^^b, 32;^ (3=1 — 32) (TD^riai^l 
04i:, ^120^ (i==l~120) O^Uga^^ 10 7 

a. 1 0 7 b^=t-r-5o tfgai^i 0 4^sj:o!^ijgaj|ii 0 

7a, 1 0 7 b , ^tl^^'tt, l^/il^tOr^Pid^ 1 5 0 m 

(7)r^Pi>£r^Lr3^^-r'6 ct 9{c^^tj(cia®^nr*5 , 



if#M¥9- 13 19 19 

gag^n, ^ory-K (gi:^-it-r) {ctTga«lio4 

t^^ tiV- K (H^-tirT) {C^ljgai^l 0 7a. 107b 
:&^^i!^^^xri^-5o ^IJgaiS^l 0 7a ^>?IJga^l 07b 
1^. j =1 6 ^ j = 1 7(DtTga)Sl 0 4(7:)ffir-^SiJ^^l 
Tt^So ~^S^:7tffi^3fel/'"i^*l 0 2 1^ 5 /imO>^:^}??^ h 
^^^-r-So m (b) fi5^^^^cl>;^i:< UT^ffi6^tc 
^U, Hi 1 ^[^-0^:9-Iil^-<7>^|^^^f:r^Uf:i(7) 

[0 0 2 2] |gl2i^co-^fe7c®^7fe5g^i^— i^'r u-^ 
S-:5^,^T^l^^v='"^ 16a ^v-y r/i-tc|^3^{cA;t?-r^ 

1 2fflc^ll 1 h 1 1 a ^ , ^i'^ft-^ 

17a IClS-^l^TS 1 COv':^ h I/v^:^^" 1 l a A^bM 

^v^"^^^^^ U'/Kcf^s#lcA;'j-r^ 1 2f@(7>7 ^5^tHJ 
^ 1 2 a ^ , mi!^ V s s ^^/^[ni£Si2{c 
^ ?/^^tifci®^7^— ^{c^tr^cr>^^t;-r ^ i o;^o^ijga 
j^i 0 7 a \z.mmt%^^f^'r^ \zm<o y^-< 1 

3a^, ^ n y ^ 1 0 {c£-:5iNrteil^fa-§-l 8 a ^v':7 
ht" 6112 (7>v^:7 h 1 4 a ^, ma^V c c 

^^^tt. |^2 0v':7 h 1 4 a tCllottStei^ 

\t% \ 8 a (7)^^:7 h^5iCg^cS-:5l^r j =1-16(D1;*J: 
(D'fsWMx^ A^'m^'t'h-^^^ ^t. i=i 

-1 6 0^fga«|l 0 4 ^^IJgai^l 0 7a C03^.^JCgag^ 
i-t. R ^ L Dfc J^oT^^ixrv^s 1 9 2 0 f@CO-0:7C 
1 0 2 ^^-r^o ^coiggj^gl^, lEtc, 

^ C2 ^ ^ 1 0 \z.^^\^^xm^'=f — '9 1 6 b ^ v- y r/i-tc 

l^0#lcA:^-t'5 1 2{@(7)m3 0v'7 h i b 

<^:. ^ 5/^fa-§-i 7 b tcS^iz-^rm 3 (Ov-:7 h 

-11 ht-hm^f-'^^^^j i-'/i-ic[^s#{cA;^'r6 1 

2fi(7>^ ?/^[h]£§1 2 b mSlV s s tc^^^ix, ^ 
^^[ill^l 2 b{C^ ^/f^^tL^rM^v^^-^t^^t^CT^ft^ 

-r-s 1 o;^cD^ijgai^i 0 7 h\zMm%%^'^^'r^ i 2 

K^^-'^—i 3 b ^ D ^ 1 0 (::S-5i/^r^a^ 

{t-§-l 8 b ^v-r^ h-r6B4 (7>v'7 h Uv^y^^" 1 4 b 
Wm.^ c ct^SE^^n. l|4(Ov-:7 h Uv^;:^^— 1 
4 b -Stei^ft-^ 18b <D^yy httg{c£-^i/^r j 

= 17 — 32(^1 -^(O'^tlU 10 4 ^51iR-r 6 ir U ^ ^ 
-I5bi:. j=i7-'32 tT^frgai^ 1 0 4 <i: ^Uga^ i 

0 7b (7>^/^t^gag^iXfc 1 9 2 0{g(7>— ^kTcffi^^ifel^ 

1 0 2>^^-t-6o 
[0 0 2 3 ] H 3 1^11 1 ^CTtffi^^L — i^'/' ^'-i' ^ 
mth-r^WiYfi^^ ^ ifflcT^^D 5/^ 1 ot^ 

J:or^l 2fioBl 1i6X.XJ^%3<Di^y h Uv^;^^— 1 
la, 1 1 b (C^ 1 0 t'ix h OM^^— 1 6 a , 16 
bmmmz.X^'^^o ^^^oT, ^tf«-l 2 0 t:*-?/ ht^M 
^T^— >?^l6a, 1 6 bJ&^^l 2 0;5^O^IJga^l 0 7 
a, 1 0 7 btCliJl^^Tibn^o i^tC, -7 ixf'ft-^l 7 
a, 1 7 b iC JloTM^T^^^ 1 6 a , 1 6 b ^ ^ 
IH]g§12a, 1 2 b(C7 ^^^^iX^o ^^^^{1-^17 



T 

a. 1 7 b tm\:^i^^ ^>^X'm^^tit^mmm-^i s 

a. l4b(Dmi\^'^y h<OiiLW:\Z.\^^^t^. ^l^^i^- 
15a. 15bl^j-=l (On^im 1 0 4 ^ j = 1 7 Of? 

K^^/-<— 13a, 1 3 b\t^l 2m(Dy ^y^lBl^l 2 
a. 1 2 b s/f^^nri^^MS^v^— ^ 1 6 a . 16 
b {Cj;^ i:Ti = l^«9i=120^ T'CO^IJiS^ 10 7 

a, 1 0 7 b{csgiiift#^ffi*-rso cco?e^. j=i 

J: t;^ i = 1 7 (T^triBi^ 10 4 ir^ ^USB?^ i 0 7 a , 
10 7b^^LT rij cofgajft^^Sij-fc-^kTcE^ 

7t 10 2 \t^% r 0 J oi^ibft-^^gij-fc - 

*7cs^3t i-'-if 1 0 2 ^(DmWim^ti 

2 0ns 'Xrh^o 

[ 0 0 2 4 ] ^CtC, ^i^ft-§-l 8 a , 18bli|g2:fcJ: 
XI'B4<Di^y h 1 4a, 14 b <D% 2 t V h 

lla, 1 1 b (C^kCO* 1 2 0 t'j/ h(7>tij^T=' 
— ^J' 1 6 a , 16b>fi^A;^/b. Ti/^(Hl^l2a. 12 
btC^s/f^^n^o t2^oT, -^W^:^— 1 5 a. 15b 
(^j = 2:|3j:U«j =1 SO^fiSi^l 0 4^iMJRb. 
^ 13a. 13b I^^OffSa;!^ 104 ±(7) Zl^kTuffi 
1 0 2^11^7"-^ 1 6 a , 16bfC^r>CT 
^^^-tir^o :i£0^3tcLr, j=lj:(9j=l6,*5 
J:U^ j = 1 7 J: j = 3 2Sr-(/)tfiaj^l 0 4;d^JillC2l 

[0 0 2 5] U}l<OWi^X-\t. 120X2-24 0 f@CO 
^^^Ttffi^T^ 1^ — 1^*1 0 2:5^2 0 n s (7>B^PI cDP^f^fijT* 

T=3840{®X20ns/240{@ 
= 3 2 0 n s 

[0 0 2 6 ] m4n. m2(Dm'mmm:\^'^^'^x. mu^ 

107a, 107b^l 2*-f OaltR-r^v-^^ b Uv^;^ 

^ — ^ ANDlHj^(7>^fi;t^^'&tPiir (g] 1 5 (c^L/cv':7 h 
Uv>;^^- 1 9 ^ ANDIhISS2 1 (T^iiL^^-g-i^-i^:) ^ 
^/^-I3a, 1 3 b (50tfJ^{Cf+;?3DLfc^Sj^g(7>i|jf^ 
^ ^-^^i^bTV^-So ^-f. \ =^1^X.XJ^\ ^ \ 7 
O^TlBi^l 0 4 (7>alJR{Cjo»/>T, tei^ff-?- 2 0 tC J: o T 
i=l,ll IIIODIO ^IJliS^ (7)^IJia^ 1 

0 7a, 1 0 7 b ^jlKUr 2 4 j@CO " ^^te®^* I^- 
if 1 0 2 ^lESj-r-So ^fet-, Ica^ff-^ 2 0<n-i^y h Uv> 
;^<5^"F^O v-y^ h J: or i = 2 , 12, 1 

1 2 (O^iJlBj^ 1 0 7 a , 1 0 7 b ;^f>bJifi(C i = 1 0, 2 

0 , 12 0 ^T-O^lJiBi^ 107a, 107b 

^51$RUT^2 4^E(7>-^k7cffi^7fe^'*-i^*l 0 2^1215 
-r^o iSAT, i=16*5j:U«j=3 2(7>fTi£j^l 0 4(^ 
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[ 0 0 2 7 ] J^JtiOiif^r-li, 1 2 X 2 = 2 4{g(75-^ 
TLffi^* 1 0 2 2 0 n s <753#[iS(7>P#5>i'Jr-|iIl{C 

T=3840{@X20ns//24f@ 
= 3,200ns==3,2jus 

[0 0 2 8 ] 115 1^, H 2coigiliiS^g{c*5i>r, ^ijSa^ 

10 7a, 1 0 7 b^ i;^-fo^tR-t-^v'7 h 
y^? ^ AND[Hl5ScoM^^t?-ti: (H 1 7 {c^ by^:: v-^^ h U-v^ 
><.^ — 1 9 ^ ANDIH1SS2 1 ^K^-<^-< 
-13 a, 1 3 b(DtffStc:#;tJDL/c|g®i3^g(7:)ibf^:?^ 
>'^^/T^LTl^6o ^-f, teilft#2 OtCiloT i - 
1 cO^iJiBll 107a, 107b ^jltR LT 2 fi(/>~^fe7c; 
ffi^3fel/-if 1 0 2^Sg»I-r6o *tC, ^i^f?-§- 2 0 (7) 
v-P^ h U'i^:^^-'^(Diyy bl^X^X i = 2 (7>^iJSa^ 1 
0 7 a, 10 7 b;d^bJiIt:i i -1 2 0 ^ T-(D^lJia^ 1 0 
7 a, 1 0 7 b^3ltRLr^2i@(7>-^k7i;ffi^3tl^-if* 

10 2 ^mWi-r^o triBi^ 10 4 oaiS^i^iEl 4 ^ 1^ cr- 

[ 0 0 2 9 ] J[^±(75Sif^ni, 2^@OZl^fe7t;ffi^3fel^ — 
IF 102 20ns (7)0#PlOP#^fijr-]iIS{cig»^ tl^ CO 

T=384 0f@X20ns/2^ 
==38, 400ns = 38. 4 a s 

[ 0 0 3 0] !2ltc^L/c-^^ffi^3tl^-ifr U^r^ 

[gi3, 114, :ioi:o^^ 5 5: ^-^r-^Ufc^ii 

30 :^mxmm-rh t , ^UlBi^ 107a, 107b^2 ^fij 

L/c(or, 1 >^ I/— ><7>^SP^FflTi^, m 

SBi^^^S'j ^ Ciltg^ Lrf^nt> 1/2 {c/j:^o 

[0 0 3 1 ] 06 (a ) I^^^I^O|g2(7:>^iSO?f^M{C 
i^actS-^ h y >:x^:^iB;^(7>-^k5€S^3fet^"i^'TL^^^ 
^b, ^3 2^ (j=l'-'32) CDffiB^l 0 4a, 1 
04b^, ^120;*: {i=l~120) (D^^d.^ 1 0 

7 a, 1 0 7 b {cj:or 45>IiJ^ttrc«;S:^^-r5o 

BBi^ 10 4a, 104 biS^X/mUB 107a, 107 
bl^, ^n-t'n, 4^'L-C0F^RS;d5 1 5 0 ^ m(75 ffll^^^ b 

Tcffi^^feu-— t^*i 0 2 h y >^^^{cSB^^nr»/^ 

-6. ^TSB;^l 0 4 a , 1 0 4 b l^-^k7uffi^3feL-'-i^'l 

0 2C0ry " K (H^-i^-f ) (C, ^IJiB^l 0 7 a , 10 
7 bl^^<7);*y" K (H^-tir-r) (c^^^tvr *5 19 , - 

116 (b) n^^m^<}^fj:< Lrxw-mm\^^i^. ^ 

1 (b) tm-'<^^'j^i^m~<D^\m^^x^}^ti(7)xm 

[ 0 0 3 2 ] m7nme(D-^7tm^^i—^^mW}i^ 
50 X ^^'^ -i^w^^'^^wmmm.^Tf^x^xy.^^, z.<dw^ 



(e) 

lHlS&<t*ilb, ^ n 1 OtcS^^^rH)*^— ^ 1 6 
a — 1 6 d ^v-y r/Kc|^P#(cA*-t-^#6{@0||l i: 
^^4(7)^x:7 h U-^x;;^^— 1 1 a —1 1 d "^^^f^ft 
^17 3-17 d {cS-:5^/^rl|l 19||4(7)V':7 h Uv? 

1 1 a — 1 1 d t^hm^^ — ^^^^'^ 
lCA;b-r'5^6f@(7>^ ?/f^[H]SSl 2 a-l 2 d MM 
Vs sfc^i^^ix. ^?/^tH]£Sl 2{c-7 s/^^tifdM^ 
v^— i5^{cj^:CT^j^;-r6^i o;*:(7>^iJiajgSi 0 7 a , i 

0 7 b{Cigiiim^^ffi;^t-6^6{aoK^></-<-l 3 a 
~l3di:, ^nj/^lO {cS-^^/^T^i^ft^ 18a — 

1 8 d ^-yy h-r^m 5 ^Ki%s<oi^y h^iy:^'^—! 

4 a ~ 1 4 d ^, c c icg^^^ix, ^ 5 J: "9^8 

(Ov':7 h 4 a — l 4 d [c::|i5tt^^i2^ft-§- 1 

8 a -1 8 d(7:)v^:7 h^iStcS^i/^T^i^otrlB^i 

0 4a, 104b ^aitR-f-S-fe: l/^ ^ — 1 5 a 1 5 d 
. friBi^ 104a. 104b^ ^IJiSi^ l 0 7 a . 10 

7 bc7:)3^,-;^(cSa®^i^fc-^k7cffi^^^'-i^'l o 

-r^o 20 

[0 0 3 3 ] gl8i^[gl6co-^k7tffi^3feix-i^'r u-^^ 
igSj-r-sftf^^-f ^: ^-^^^b. liioi^ p 1 o{^ 

J:oT^6 1 J:l9^4(^v'77h Uv^^^— 1 1 a 

~ 1 1 d 1 0 b'?/ V<r>m^f—^ 1 6 a — 1 6 dfi^f^ 

1 6 a ~ 1 6 d 12 0 ;$:(7?^iJiaS 10 7a. 107 
btCLfiJ^^^r bnSo ^fetC, '7v^\%% \ 7 a-1 7 d 
{Ci:orili*v='— lea — ied^d^^ ^'^[hI^I 2 a 
— 1 2 d fc^ ^ i/^m-^l 7 a — 1 7 d 
(^C^^ :^ y^XUm%% \ 8 a ~1 8 d:&^Hi;^?^iXT Ji? 

J: 8(?5v':7 h lxv>>?.^ — 1 4 a — 1 4 d \Z.Wi^ 
^n-So ^j^^ft-©-! 8 a . 1 8 b;&^m5ioJ:U:m6(7>v^ 
h U-v^:^^— 1 4 a , 1 4 bCOlgl 

*5i:U^tei2^ft^l 8 c , 1 8 d;5^m7*5j:U«B 
8(7>v'P^ h P-v^;^^— 1 4 c, 14 dC0|g9 h t^ffi 
iru^^— 1 5 a — l 5 dli j =l:feJ: 
U^j =1 7(DfTSaj^l 04a, *5j:U^j=9dBj:U«j = 

2 5 offifij^ 10 4b \z.mmt^^^-h LTMS^-r^o 

r:co^#, K^^^<— 1 3 a~l 3 A\t^%m<r>'7 y'f- 
[Hl^l 2a-12d{C^ iyf^^;aTl^SIiJ&v^— ^ 16 40 
a 1 6 d (c^t; Cri=lJ:i9i=120^ r-O^iJgB^ 
107 a, 1 0 7 b{C|g®ft-^^ffi:^-rSo C(7>.SS:. 
j = l*5^t/j =1 7 c^trlBj^ 104a, :feJ:U^j=9 

*5j:a« j = 2 scoffiBigli 0 4 b±r*, ^iJiB^lli 0 7 

a, 107b^^Lr rij (7)|giij{f 9 itit-^kTC 
®^3fe^— if 1 0 2li^3feU, To J (^I2i&ff p t:r 
:t-^k7t;©^3feI^"if 1 0 2li^ptU?:ti\ rofgl&P^ 
PS^^ 2 0ns 

[0.0 3 4 ] ikic, Isis^fa-^l 8a, 1 8 b 1^^5*5 J: 

C0v':7 h 1 4 a , 1 4 b 2 h SO 
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(7)ftg--v^:7 h U, tei^ft-^1 8 c , 18d;&^m7*5J: 
U'^B<Oiyy h Uv^;^^?''-! 4c, 14 & \ 0 t V 

v>>^^— 1 1 a~l 1 d(^^JsC<0^6 0 b V hiOlil^V^— 
1 6 a~l 6 d:d^A;^b,. ^ ?/^[h1I&&1 2 a — 1 2 d 
(CT ii^oT, ir L^^!^ 1 5 a , 1 5 b 

j =2*5j:t/i = 1 SOfrifii^l 0 4 a -feU^^^ — 
15 c, 1 5 dl^ j == 1 0*5j:r/ j = 2 6(D^TiB^l 0 
4 b^sltRL, K^-Y/^— 1 3 a — 1 3 dli^<7)tfiB^ 
10 4a, 104 b_bor:^k7cE^3tlx— i^* 102 
^v^— ^ 1 6 a — 1 6 d {cj^;Cr^3fe^^i:^o CO J: 5 
tcur, ^ ^'^^"-Y- Htc.T^-rct 5 ^v:l^i^J^i^6- 
^ J: 19 1 >^ u — 0:^(7)^ 7fe/'^^ — vo^^;6^^Ti"^o 
[ 0 0 3 5 ] 2 4 0{©C0— ^fejC^^Tfel^ 

"if 1 0 2;&^2 0 n s OP^PftOP^ii'i'lr'JlfitCgggj^iX^ 

T=3840fiX20nsy240{i 
=^ 3 2 0 n s 

[0 0 3 6 ] 119 1^, !l7(7>|gi^I^@{C*5l^T, ^USB^ 

107 a, 1 0 7 b ^4i¥<7:>^S^r-6;^-roaliR-t-S v- 
:7 h Uv^^;?^^ — ^ AND[H]S&(7>?^;^^4:?'ii- (Hi 5 ic;^ 
X^tLiyy h l/v>:x^— 1 9 ^ AN 0 01^2 1 (DM^-^t? 
-ii:) ^ K^'Y-'^— 1 3 a — i 3 d (7>Str^tc>H-;tiDU:fcigS& 
^g<?>ii^<^^ ^: ^^^-i^bri^^o ^T, j=i^i 

7 (?:> 2 -^(D'fxtlU 104a^, j=9^25 (T^^SB^ 1 

0 4 b{c[^B#{;ift-^^fn;DDb, :^iitci^^ur 1 o^UdB 

^coi-1,11, ,111 (T^^iJiB^ 10 7 

a ^ 1 0 7 0 h\z.nn\zMtL\^t^^<^ r y^m.^^'^M't 

•^1 0 2^m^\z.m±{zmW}'r^o WTJiS#tci=2, 

12, 112;^^bi = 10, 20, - 

' 1 2 o^x^<^rym&^mi\'r^a z.(DmWi^m^ 

4 :^<Dr7^im j = 2 1 8 cO^Ti^^ 104a^j=10 
i: 2 6 Off iBi^ 104b:d^bj=8<i:24 CD^f IB^ ^ j 
= 1 6 ^ 3 2 co^fiBj^ 1 0 4 b ^T'JlS#^:l^T^/\ St-, 

mm<om]^^ i = i ^ 1 7 tDmimi 0 4 b ^ i - 9 ^ 

2 5<Dmimi 0 4a ^^btrSB*! j = 8 ^ 2 4 (^^B^ 
104bi:j=16^32 <DmiB 10 4a ^r-JiS#tC 

[0 0 3 7 ] Jt^iK^ibf^r-l^i, 6X4 = 24 ig(7>-?k7C 
E^3fel^---tf 1 0 2;d^ 2 0 n s OB^PItOP^^J-iiJT-liKcig 

T=3840{@X20ns/'24{@ 
3, 200ns=3. 2jus 

[0038] Hiot^, la 7(7:>igi&^it(c*5v^r, 5^ijga 

j^l07a. 1 0 7 b ^ l*:-fo51IR-r^v^>^ h lxv>;^ 



u 

Uv>;^^$^— 1 9 ^ ANDIh]SS2 1 0^^'^:b-^) ^ 9 

>^^^Lrv^6o ^-f, j=1^17C02*CD 
friS;^ 104a^, } = 9 t 2 5 (D'ilMB 10 4b 

0#fcft-§-^^;t]PU, cntcj^K^ur i -1 i: 6 i(7>??ijia 
jg|l07a^l070 btcl^P^tc^iitL^t^-^-r r:^^jK 
^^;!3D-r-S^^r% 4fSo-^k7cffi^3tU'"if 1 0 2^^ 
mm^m^izmnh't^. £XTm^\^ i = 2 1 e 2fi-h i 
= 6 0 1 1 2 o^x*^<-(r:^mf^^wM-r^o roigsi 

^Jll* 4^(DnmB j = 2 ^ 1 8 (DnUB 1 0 4 a <^ . 
j = 1 0 ^ 2 6 co^tSB)^ 104b:d^bi=8^24 (D'n 
iBi^ 104ai:. j=16^:32 (Dnrnm 1 0 4 b ^r- 

j!l#{c^f^^ MK. P«(7>¥Jil^ j = 1 ^ 1 7(7:)frSB^ 
104b^j=9^25 (DtriB^ 10 4a ^^tK^ i 
=- 8 i: 2 4 (Dmim 104b^j=l6^32 CO^Tia^ 
104 aSr-Jil#|CtT5^^T-Bff^(7>^^^^^->;6^» 

[0 0 3 9 ] J£j(.ii(7>iiif^T-li. 4i@(OZ:^k7cffi^3fel-'" 
if 102 20ns (7:)^PSco0#^llJT•Jll^ci^giI^i^5(D 

T=3840fflX20ns/4e 
= 19, 200ns = l9. 2 u s 

8, 9, 1 o<Dmr^i^ 4 ^>'^x*7ri{^fzmm:^mx*mW} 

^:»'liJb?'^i^<!^#{ctt:g^br. 118, 9r-(^lX2, 0 
1 or-i^ i//4{c?^^^, 

[0 0 4 0] rfum:i^xximm(omm^^m-r 

So 

(1) mi 2<7)^^<D~;^7tm^^i^—^ri^^<Di;^(D 
mMiBi 0 7 (Dm^^^Ri . i:^<Dn^imi 0 4(Dm^ 

^R2 > 1 o<;)3^fe7cffi^7fei^— if 1 0 20liif^m^f£^ 
K l*:(D^fSBj^l 0 4±T*iglij^nSll^k7t;ffi^7fel^ 
-if 1 0 2 t7:)^^p, *5j:r/. |^B^{c|gSi-rS5g^(7>^ 

(>f) ^ijgfii^ 10 7 <Dm9m,tiwi 

Wi = p I 2 Ri 

(p) miB 10 4 (7)m«m;':7W2 

W2 = ( p I ) ^ • R 2 

W= p I 2 Ri -h (p I ) 2 . R2 

r.^T'. ^1 40J: p^^^iggj^Sr-l^. P = p' =12 
0 t^J:^ . 

W= 120i2ri + (1201)2 

(2) mi(D^^m<^~^7Lm^^^—^r 

p' = 1 2 0ffl^7>5^^^^ii4Oigt^I;^^T*2S$<7>#S$r- 
6 0^@(75®^^t^— if <S:I^P#(cigiii-rs ^ p = 6 0 

'So 
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(^) ^IJlBi^ 107a. 107b <Dm^n,tiWi 
Wi = 2X60Xl2 xRi / 2 
(n) i£j^ 10 4 t7>m«^;^W2 

W2 = 2X (60X1) 2 XR2 

1201^ XRi / 2+ (1201) 2 XR2/2 

IBd) <Dt^^5l?coi:^k7t;E^7fei^-if T U'>ror^*m;^?tc 

(3) I16(^*:^0J(7)z:^fe7cffi^3^u--ifr 

(a) |ii8(D|giii:;^j5felCj:S^, p' = 240, p = 60 

W=Wi +W2 

= 2401^ XR1/2 + 4X (601)2 XR2/2 
= 1201^ XRi + (1201) 2 XR2X2 

® Lxmmicx ^mmmt)^^ 1/2 \z.f^^^ 
20 (b) m9(DW^')5m^'^^^x. Am<o^nxz ^m<o'z. 
^Ttw^w^^^-^-^Wimz-wm^-r^h. x>' =120, 

P = 3 0 ^ /^So 

W=Wi +W2 

= 120l2xRi/<2 + 4X (30I)2xR2/2 
= 120l2 XRi/2+ (120I) 2 XR2/8 

jei.jitcj:^?, w\mz,m:^'t^m^<r>Witm^x\>kM 

(1) (Dti^5i5(7>r^7cffi^3ffci^-if T U'^(7>r^#m;^tcl:b 
g^Lr^iJiai^c7)?M^m;^:d^i/2 {^/^t? . trifi^f^cts 

J(? [0 0 4 1 ] 

[0 0 4 2] h y s/^^;^gBj^t7>-^fe7cS^* 

[ill] (a) l^;^^8B(75mi c7:>^Jfe(D??^Mtcdsit 

Ho (b) l^^(7)^ffi^o 

[112] ;*:^|^(7)mi collJStT^^^Mtc:^^*:^^-*?^©^ 

^T-r-<rco5g^^i^p#igi&) o 

[Ii4] ;^^PJ(omi (7:>l^5Sofl0M{c:io*tS— ^^Ttffi^ 
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[in 6] (a) \^:^mm<7>%2<DmM(ommz.'^^i^'^ 

Ho (b) \tt<r>W'mmo 

[119] *^0^(nm2 (7)^sfe(^J^0^^^:^B^t^-t^k^ffi^ 
[[Sill ^i}^^(D'r h y 5/>!^;^iB;g|<^i:?^:7cffi^3feU'- 

if r -Y (^i^t^e^ m m 
4f r u-Y (TD 6^ m Mo 

[013] b V 5^i>;^id^o-^k7c®^7fei^- 
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lis 1 41 '^^(n-^ V V s/i^:^iaj®(7:)— ^k7c®^?tu— 
[0151 h y s/^:^Saj^o-^fe7tai^5fei-'-- 



im 1 6] h y y ^^^.iii^tT^-ikTcs^^fei^- 

[Sin mM<r>'^ ^ y ^:^Baj^(7)-^fe7cE^3t I/-- 

a) o 

imi 81 h y i/^;^iEj^(7:)— tsk7rSM*l^— 
10 1 ^*feig^tto4^#^2t^£ffi 
10 2 — ^k7t;ffi^7fe^'-i^* 

104a, 104b triB^ 
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10 5 
10 6 
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10 9 
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